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(54) Title: a, a-DIBROMO-a-CHLORO- ACETOPHENONES AS SYNTHONS 

^ (57) Abstract: This disclosure relates to the use of a,a-dibromo-a-chloroacetophenone compounds as intermediates for the prepa- 
^ ration of aromatic carbonyl compounds, especially aromatic amides. The compound 2,5-bis(2,2,2-trifluoroethoxy)-a,a-dibromo-a- 
^ chloro-acetophenone is especially useful as an intermediate for the preparation of flecainide, a known pharmaceutical. 
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a.a-DlBROMO-g-CHLORO-ACETOPHENONES AS SYNTHONS 

5 Summary 

a.a-Dibromo-a-chloro acetophenone compounds are reacted with nucleophiles to 
yield aromatic carbonyl compounds. In an important aspect, 2,5-bis(2,2,2-trifluoroethoxy)- 
N-(2-piperidylmethyI)-benzamide is prepared by reacting 2,5-bis(2,2,2-trifluoroethoxy)-a,a- 
10 dibromo-a-chloro acetophenone with 2-(2-aminomethyl)pyridine and reducing the 
piperidine ring. 

Background 

15 2 t 5-bis(2,2 t 24rifluoroethoxy)-N-(2-piperidylmethy[)-benzamide (III) is a known 

medicament useful for the treatment of arrhythmia and is described in U.S. Patent No. 
3,900,481 . It is commercially available as its acetate salt. Methods for its synthesis are 
described, for example, in U.S. Patent Nos. 4,642,384 and 4,617,396. 

20 The synthetic method described in U.S. Patent No. 4,642,384 involves the 

preparation of 2,5-bis(2,2,2-trifIuoroethoxy)-a,a-~dichloroacetophenone as an intermediate 
by chlorinating the a-unsubstituted 2,5-bis(2 l 2,2-trifluoroethoxy)acetophenone with 
chlorine gas at a moderate temperature, such as 50-60°C. The a,a-dichloroaceto- 
phenone intermediate is further chlorinated in the presence of a buffering base, such as 

25 sodium acetate, at a slightly higher temperature, such as 80-1 00°C to yield the 
a,a,a-trichloroacetophenone. The a,a,a-trichloroacetophenone is reacted with 2- 
aminomethylpyridine to yield a benzamide, and the pyridine ring is reduced to yield 2,5- 
bis(2 l 2 l 2-trifluoroethoxy)-N-(2-piperidylmethyl)-benzamide. 

30 The inventive process is based on the discovery that the a,a-dibromo-a- 

chloroacetophenone is easily prepared in high yield and purity under mild conditions, and 
that it is a superior leaving group in nucleophilic substitution reactions. 
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Detailed Description 

In one aspect this invention relates to a process for preparing the anti-arrhythmic 
5 agent, 2,5-bis(2,2 f 24rifluoroethoxy)»N»(2-piperidylmethyl)-benzamide (III), commonly 
known as flecainide, and pharmaceutical^ acceptable salts thereof, in particular the 
acetate salt. 



The synthetic route comprises the reaction of 2,5-bis(2,2,2-trifluoroethoxy)-a,a- 
10 dibromo-a-chloro acetophenone (I) with 2-(aminomethyl)pyridine to form the 

corresponding benzamide (II). The pyridyl ring of the benzamide (II) is then reduced to the 
piperidinyl moiety yielding the desired compound, flecainide acetate (III). The reaction 
scheme with preferred reagents is set forth below: 

15 Stepl: 




Since the bulky dibromochloromethyl group is an excellent leaving group, (I) 
undergoes a facile amidization reaction with 2-aminomethylpyridine under mild conditions, 
such as at room temperature. It is preferred to carry out the reaction in an inert, non-polar 
solvent, such as toluene, hexane and the like, preferably a mixture of toluene and hexane. 



2 
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(II) (III) 

The reduction of pyridine rings to piperidine rings is well known and can be 
effected many means, such as hydrogenation, or reduction with a metal hydride, a metal 
or dithionite. Hydrogenation is carried out by contacting a solution of the benzamide (II) 
with hydrogen in the presence of a hydrogenation catalyst, such as Pt/C, Pt, Pt/Pt0 2 Pd/C, 
Rh/C, or Raney nickel. However, since it is unnecessary to protect any of the other 
functional groups in the molecule when the reduction is carried out by hydrogenation with 
a platinum-carbon catalyst, and since yields and purity are excellent, hydrogenation with a 
platinum-carbon catalyst is preferred. 

Alternatively, for the preparation of flecainide, 2,5-bis(2,2,2-trifluoroethoxy)-a,a- 
dibromo-a-chloro acetophenone (I) can be reacted directly with 2-aminomethylpiperidine, 
avoiding the reduction step. However, the formation of impurities makes the two-step 
synthetic scheme described above preferable. 

This invention further relates to the synthon 2,5-bis(2,2 f 2-trifluoroethoxy)-a,a- 
dibromo-a-chloro acetophenone (I). The bulky dibromochloromethyl group is an excellent 
leaving group for nucleophilic substitution reactions. 

2,5-bis(2,2,2-trifluoroethoxy)-a,a-dibromo-a-chloro acetophenone (I) is preferably 
prepared from 2,5-bis(2,2,2-trifIuoroethoxy)-a-chloro-acetophenone by reaction with 
bromine, preferably under neutral or acidic conditions, such as in glacial acetic acid in the 
presence of sodium acetate. Alternatively, other bromination methods, such as reaction 
with an N-bromoamide like N-bromosuccinimide, are also useful. 
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OCH 2 CF 3 




OCH 2 CF 3 



Br 2 /HOAc 
NaOAc 



CF3CH2O 




(II) 



The 2,5-bis(2,2,2-trifluoroethoxy)-a-chloro-acetophenone starting material is 
prepared by known methods. For example, a monochloro acetyl group is introduced to 
the ortho position of 1 ,4-bis(2,2,2-trifluoroethoxy)-benzene by a Friedel Crafts reaction 
using 2-chloroacetylchloride and a Lewis acid catalyst, such as tin chloride, ferric chloride 
or preferably, aluminum chloride, in the presence of a chlorinated hydrocarbon solvent, 
preferably methylene chloride. 



10 



OCH 2 CF 3 





+ CI-C-CH 2 -CI 
II 2 
O 



OCH2CF3 



AICI, 



OCH 2 CF 3 



CH2CI2 




.CH 2 CI 



CF 3 CH 2 0 



The 1,4-bis(2,2,2-trifluoroethoxy)-benzene in turn is prepared by reacting 1,4- 
dibromobenzene with sodium 2,2,2-trifluoroethoxylate in the presence of cupric bromide 
15 as described in U.S. Patent Nos. 4,684,733 and 4,650,873, which are here incorporated 
by reference. 

The present invention further relates to the use of an a,a-dibromo-oc-chloro 
acetophenone as a reagent in nucleophilic substitution reactions whereby the bulky 

20 dibromochloromethyl group is a leaving group that is replaced by a nucleophile, such as 
an amine, an alcohol, a mercaptan, an amide or a carbanion-forming compound. 
Particularly interesting carbanion forming compounds are carbonyl compounds having an 
a-hydrogen atom, for example, ketones and esters having a methyl or methylene group 
adjacent to the carbonyl group, and Grignard reagents. Thus, the present invention 

25 includes a process for preparing an aromatic carbonyl compound, which comprises (a) 
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preparing an <x,a-dibromo-a-chIoro derivative of an acetophenone compound and (b) 
reacting the a,a-dibromo-cc-chIoro derivative of the acetophenone compound with an 
amine, an alcohol, a mercaptan, an amide or a carbanion-forming compound. 

5 The instance where the aromatic carbonyl compound is a benzamide is an 

important process of the present invention. Thus, the present invention further relates to a 
process for preparing a benzamide which comprises reacting an a,a-dibromo-a-chloro 
acetophenone compound with a primary or secondary amine. 




The phenyl ring of the a,a-dibromo-a-chloro acetophenone compound is 
15 unsubstituted or substituted by R( and R 2 substituents which are independently, for 

example, hydrogen, d-Ce-alkyl, C 3 -C7-cycloalkyl, C r C 6 -aIkoxy, -NCCi-Ce-alkyI)* -S-C r 
C 6 -alkyl, or phenyl; wherein the alkyl groups are unsubstituted or substituted by one or 
more halogen, hydroxy, -S-alkyl, -O-alkyl, carboxy, amido, or ester groups and when R, or 
R 2 is a phenyl substituent it is unsubstituted or substituted in the phenyl ring by halogen, 
20 CrCe-alkyl, Qj-Cy-cycloalkyl, C r C 6 -alkoxy, -N(C r C6-alkyl) 2 , or -S-C r C 6 -alkyl wherein the 
alkyl groups are unsubstituted or substituted by one or more halogen, hydroxy, -S-alkyl, - 
O-alkyl, carboxy, amido, or ester groups; or and R 2 together with the phenyl ring 
carbons to which they are attached form a 5-7 member aliphatic, aromatic, heterocyclic or 
heteroaromatic ring. 

25 

One embodiment includes those compounds wherein the phenyl ring of the a,a- 
dibromo-a-chloro acetophenone compound is unsubstituted or substituted by R 1 and R 2 
substituents which are independently hydrogen, Ci-C 6 -alkyl, C 3 -Cr-cycloalkyl, C r C 6 - 
alkoxy, -N(C r C 6 -alkyl) 2l or -S-C r C 6 -alkyI; wherein the alkyl groups are unsubstituted or 
30 substituted by one or more halogen, hydroxy, -S-alkyl, -O-alkyl, carboxy, amido, or ester 
groups. An alternate embodiment include those compounds wherein R, and R 2 are 
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10 



15 



20 



25 



independently hydrogen, C r C 4 -alkyI, C 3 -C 7 -cycloalkyl, or d-C^alkoxy wherein the alkyl 
groups are unsubstituted or substituted by one or more halogen, hydroxy, or -O-alkyl 
substituents. Further alternate embodiments include those compounds wherein at least 
one of R 1 and R 2 is substituted or unsubstituted C r C 4 -alkyl; substituted or unsubstituted 
C 3 -C 7 -cycloaIkyl; substituted or unsubstituted C r C 4 -alkoxy; substituted or unsubstituted - 
N(C r C 4 -a!kyl) 2 ; or substituted or unsubstituted -S-C r C 4 -alkyL 

Preferably, is in the 4-position when R 2 is hydrogen, or R A is in the 2-position 
and R 2 is in the 5-position when R 2 is other than hydrogen. 

The nitrogen substituents, Rj> and R 4 , are independently, for example, hydrogen or 
unsubstituted CrCe-alkyl or C r C 6 -alkyl which is substituted by one or more of, for 
example, -OH, halogen, alkoxy, or an aliphatic, aromatic, heterocyclic or heteroaromatic 
ring; or R 3 and R 4 together with the nitrogen atom form a heterocyclic ring such as a 
piperidine, piperazine, pyrrole, or morpholine ring. 

Examples of suitable a,a-dibromo-a-chloro acetophenone compounds include 2- 
hydroxy-5-chloro-a,a-dibromo-a«chloro acetophenone which is reacted with 2-chloro-4- 
nitro-aniline to yield the therapeutic agent niclosamide. 

The present invention further relates to a,a-dibromo-a-chlorophenone compounds 
of the formula 



wherein Ri and R 2 , and the embodiments thereof, are described above. The compounds 
are useful as intermediates for the preparation of aromatic carbonyl compounds. 

The following examples are intended to illustrate, but not limit, the inventive 
process. 
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Example 1 

1,4-BIS(2 f 2,2-TRIFLUOROETHOXY)-BENZENE 

5 30.0 g (0.75 mole, 60% dispersion in oil) of anhydrous sodium hydride is added to 

a three-necked round bottom flask (500 mL) fitted with a condenser a with CaCI 2 guard 
tube, a nitrogen inlet and a dropping funnel. 160 ml of dry dimethylformamide is added to 
make slurry. The slurry is cooled in ice water and 2,2,2-trifluoroethanol (75 mL, 1.03 mole) 
is added drop wise resulting in an exothermic reaction. The temperature inside the flask is 

10 maintained below 30°C. During the addition of 2,2,2-trifluoroethanol, the mixture first 
becomes yellow in color and then becomes a brown clear solution. After the addition of 
the 2,2,2-trifluoroethanol is complete, the reaction mixture is stirred at room temperature 
for 30 minutes under a nitrogen blanket 30.0 g (0.13 mole) of 1 ,4-dibromobenzene and 
3.75 g of cupric bromide are then added. The resulting mixture is heated to 100°C with 

15 vigorous stirring for 2.5 hours. The reaction mixture is then cooled to room temperature 
and quenched with ice-water (1500 mL). The aqueous phase is acidified with about 50-55 
ml of concentrated HCI. The resulting solid is filtered with vacuum and washed with 
copious amount of water. The violet-colored solid is dried overnight under vacuum in a 
desiccator over P 2 0 5 . The dried solid is dissolved in diethyl ether and filtered. The filtrate 

20 is evaporated resulting in an off-white solid (34.5 g, yield 99%), which is crystallized in n- 
hexane to yield needle-shaped crystals of 1,4-bis(2,2,2-trifluoroethoxy)-benzene. 
m.p. 74~77°C 
MS: M + 274 (EI-MS) 

1 H NMR (CDCI 3 ): 54.32 (4H,q,2,5-0-CH2-CF 3 ), 8 6.91 (4H,s, 1,3,4,6-H) 



Example 2 

2.5-BIS(2.2.2-TRIFLUOROETHOXY)-a-CHLOROACETOPHENONE 

30 A two-necked round bottom flask (250 mL) is fitted with a nitrogen inlet and a 

dropping funnel and 6.0 g (0.045 mole) of anhydrous aluminum chloride and 50.0 mL of 
dry methylchloride are added. A solution of 1 0.0 g (0.0365mole) of 1 ,4-bis(2,2,2- 
trifluoroethoxy)benzene dissolved in dichloromethane (10 mL) is added drop wise at room 
temperature with stirring followed by 4.0 mL (0.05 mole) of 2-chloroacetylchloride . The 

35 color of the solution slowly changes to red-brown. The mixture is stirred at room 

temperature for 2.5 hours. The red-brown colored solution is poured into a mixture of ice 
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water (200 mL) and 15.0 mL concentrated HCI and stirred for 20 minutes. The pink 
dichloromethane phase is separated, and the aqueous phase is extracted with 
dichloromethane (50 mL x 2). The combined dichloromethane phases are washed with: 
i) H z O (100 mL x 2) ii) 5% NaOH (50 mL x 2) and iii) H 2 0 (100 mL x 2) and the resulting 
5 yellow solution is dried over anhydrous sodium sulfate and then evaporated under 
reduced pressure resulting in a yellow solid (11 .5 g, yield 90%). Crystallization from n- 
hexane results in a shining white crystals of 2,5-bis(2,2,2-trifluoroethoxy)-a- 
chloroacetophenone. 
m.p. 76-78°C 
10 MS: M + 350 (EI-MS) 

1 H NMR: 5 4.38 (2H I q,5-0-CH 2 -CF 3 ), 5 4.48 (2H l q r 2-0-CH 2 -CF 3 ) I 5 4.75 (2H 1 s, 1*-C=0- 

CH 2 -CI), 5 6.9 (1H,o-d, J=9.1 Hz, 3-H), 8 7.2 (1H,o-m-dd, Jo-m = 8.6, 3.1 Hz, 4-H), 

8 7.48 (1H, m-d, Jm = 3.1 Hz, 6-H) 

15 

Example 3 

2,5-BIS(2.2.2-TRIFLUOROETHOXYVa.g-DIBROMO^CHLOROACETOPHENONE 

2.0 g (0.0057 mole) of 2 l 5-bis(2 I 2,2-trifluoroethoxy)-a-chIoroacetophenone, 2.8 g 
20 (0.034 mole) of anhydrous sodium acetate and 1 2.0 mL of glacial acetic acid are added to 
a 100 ml two necked round bottom flask. The mixture is stirred and heated to 70°C in an 
oil bath. 0.63 mL (0.0113 mole) of bromine are added drop wise maintaining the 
temperature at about 65-70°C, and the mixture is allowed to react for about one hour. The 
mixture is monitored by TLC (solvent system=ethyl acetate: hexane 4:1) until no 2,5- 
25 bis(2,2,2-trifluoroethoxy)-a-chloroacetophenone remains. When the reaction is 

completed, the solution is poured into 100 mL of ice water, and the aqueous fraction is 
extracted with dichloromethane (15 mL x 3). The organic phase is then washed with: i) 
5% NaHC0 3 (10 mL x 2) and ii) deionized H 2 0 (15 mL x 2) and then dried over anhydrous 
Na 2 S0 4 . Evaporation of the dichloromethane under reduced pressure results in a thick 
30 syrupy liquid, which solidifies when cooled. Washing with n-hexane yields 2,5-bis(2,2,2- 
trifluoroethoxy)-a,a-dibromo-a~chloro acetophenone as a brown solid (2.8 g, yield 98%). 
m.p. 42-43°C 

MS: M + 506 (EI-MS), (M + H) + 507 (CI-MS) 

1 H NMR (CDCI 3 ): 8 4.5 (4H,two quartet merge,2,5-0-CH2-CF 3 ), 8 6.97 (1H,o-d, J=9.2 Hz, 
35 3-H), 8 7.09 (1H,o, m-dd, J= 9.2, 3.1 Hz, 4-H), 8 7.35 (1H, m-d, J= 3.1 Hz, 6-H) 

8 
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Example 4 

2,5-BIS(2,2,2-TRIFLUOROETHOXY)-N-(2-PYRIDYLMETHYL)-BENZAMIDE 

5 1 2.0 g (23.7 mmoles) of 2,5-bis(2,2,2-trifluoroethoxy)- a, a-dibromo-a-chloro 

acetophenone is added to a 250 ml round bottom flask and dissolved in 14.5 mL of 
toluene and stirred at room temperature. 2.82 g (26.07 mmoles) of 2-(aminomethyl)- 
pyridine are shaken with a solvent mixture, hexane:toluene (5:1 , 50.0 mL), and added to 
the round bottom flask over a period of about 20 minutes. When the addition is about half 

10 complete, a precipitate appears and makes stirring difficult. After the addition is 

completed, another 50.0 mL of hexane:toluene (5:1) mixture is added, and the mixture is 
stirred vigorously for another 3 hours. The reaction mixture is filtered yielding a light 
yellow solid, which is washed with n-hexane yielding 2,5-bis(2,2,2-trifluoroethoxy)-N-(2- 
pyridylmethyl)-benzamide as an off-white solid (9.02 g, yield 93.4%). 

15 m.p. 100-103°C 

MS: M + 408 (EI-MS), (M + H) + 409 (CI-MS) 

1 H NMR (CDCI 3 ): 84.4 (2H,q, 2-0-CH 2 -CF 3 ), 8 4.5 (2H,q, 5-0-CH2-CF 3 ), 54.8 (2H,d, 7'-H), 

8 6.95 (1H,o-d, J = 9.1 Hz, 3-H), 8 7.1 (1H,dd, J = 3.0, 8.9 Hz, 4-H), 8 7.22 (1H,dd, J = 
5.4, 7.2 Hz, 4'-H), 87.32 (1H, d, J = 7.9 Hz, 5*-H), 8 7.7 (1H, dd, J = 1.8, 7.7 Hz, 3'-H), 
20 8 7.8 (1H, d, J = 3.4 Hz, 6-H), 8 8.56 (1H, d, J = 4.4 Hz, 2'-H), 8 8.6 (1H, br.s., 8'-H) 

Example 5 

2,5-BIS(2,2,2-TRIFLUOROETHOXY)-N-(2-PIPERIDYLMETHYL)-BENZAMIDE ACETATE 

25 5.0 g (0.01 225 mole) of 2,5-bis(2,2,2-trifluoroethoxy)-N-(2-pyridylmethyl)- 

benzamide is dissolved in 30 mL glacial acetic acid in a pressure vessel (Parr Instrument 
Company). 0.515 g Pt-C (5% wt./wt.) is added to the vessel. The vessel is flushed with 
nitrogen and then with hydrogen. The solution is stirred for 23 hours with under hydrogen 
at a pressure of 30 lbs. The solution is then filtered on celite and washed with isopropyl 

30 alcohol. The filtrate is evaporated under reduced pressure. The resulting syrupy liquid is 
shaken vigorously with n-hexane to yield a yellowish white precipitate, which is washed 
with ether yielding an off-white solid. The solid 2,5-bis(2,2,2-trifIuoroethoxy)-N-(2- 
piperidylmethyO-benzamide acetate is dried in the vacuum desiccator over P 2 0 5 (4.5g, 
89% yield) and then crystallized from isopropyl alcohol and isopropyl ether. 

35 m.p. 149-1 51 °C 

MS: (CI-MS), (M + Hf 415 
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1 H NMR (CD3OD): 5 1 .45 - 2.1 (6H,m, 3\4\5'-H), 8 2.9 (1H,m, 6'-H), 5 3.2 - 3.45 (2H,br.d, 
m, 2'-H), 8 3.6 (2H,m, 7'-H), 8 4.54 (2H,q, 2-0-CH 2 -CF 3 ), 8 4.7 (2H,q, 
5-0-CH 2 -CF 3 ), 8 7.2 (2H, s, 3-H, 4-H), 8 7.48 (1H, s, 6-H) 

Examples 6-14 

The a,a-dibromo-a-chloroacetophenone compounds set forth below are prepared 
in accordance the procedure set forth in Example 3 starting with the appropriately 
substituted a-chloroacetophenone: 




(II) 
Table 1 



# 


Ri 


R 2 


6 


(2) -OCH3 


(5) -OCH 3 


7 


(2) -O <^ 


(5) -0 <^ 


8 










(2) -0-CH £ 




( 5 ) -0-CH 2 




9 


(2) -OCH3 


(5) -OCH 2 CH 3 


10 


(4) -CI 


H 


11 


(4) -Br 


H 


12 


(4) -CH 3 


H 


13 


H 


H 


I 14 


(4) -OCH3 


H 1 
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Example 15-20 

The compounds in Table 2 are prepared by reacting the a,a-dibromo-oc- 
5 chloroacetophenone compounds prepared above with the nucleophiles identified in Table 
2 by a procedure analogous to that described in Example 4: 



Table 2 



# 


acetophenone 


nucleophile 


product 


15 


Example* 3 


HN(CH 3 ) 2 


i 


( 

< 


XH,CF 3 

\ 

0 

XH 2 CF 3 


16 


Example 6 


piperidine 


i 


<JK, 
CH, 


C 


-* 


0 




17 


Example 6 


N-methylpiperazine 




; 




1 




c 
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# 



acetophenone 



nucleophile 



product 
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Example 6 



2-aminomethyI-N- 
methylpiperidine 




19 



Example 3 



morpholine 



OCH 2 CF 3 




OCH 2 CF 3 



20 



Example 3 



2-aminomethyl-N- 
methylpiperidine 



OCH 2 CF 3 




OCH 2 CF 3 



10 



Example 21 

The compound prepared according to Example 20 is converted to flecainide by (1) 
reaction with ethylchloroformate to form the N-carboethoxypiperidinyl derivative, for 
example, by a procedure analogous to that described in U.S. Patent No. 4,282,233, 
followed by (2) decarbalkoxylation by known methods, for example, by a procedure 
analogous to that described in U.S. Patent No. 4,659,716. 

Examples 22 and 23 



0.322 g (0.016 mole) of sodium metal is placed in a 250 ml three necked round 
bottom flask fitted with a condenser and a dropping funnel. 50 ml of dry ethanol are 
15 added with cooling. After the addition is complete, the mixture is warmed to complete the 
formation of sodium ethoxide. The sodium ethoxide solution is added to 1.32 grams 
(0.015 mole) of dry ethyl acetate in Example 22 (or 1.62 g (0.015 mole) of benzyl alcohol 
in Example 23) and brought to room temperature. The mixture is then heated to 50-55°C 
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for about one hour. The mixture is then cooled in an ice bath, and 0.016 mole of the a,oc- 
dibromo-a-chloro acetophenone compound dissolved in toluene is added slowly. After 
the addition is complete, the mixture is brought to room temperature and stirred for 2 
hours. The solvent is evaporated under vacuum and the residue dissolved in water, 
5 acidified and extracted with methylene chloride. The combined methylene chloride 
fractions are washed with saturated brine and dried over sodium sulfate. Finally, the 
solvent is removed to yield the product. 



# 


acetophenone 


nucleophile 


product 








<fH 3 
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Example 6 


ethylacetate 


V 

CH 3 


0 o 








OCH 2 CF 3 
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Example 3 


benzyl alcohol 
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UP 








I' 

! o 

OCH 2 CF 3 
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We claim: 

1 . A process for the preparation of a^-bista.a^-trifluoroethoxyJ-N^-piperidylmethyl)- 
benzamide or a salt thereof, which comprises: 
5 (a) reacting 2 ) 5-bis(2,2,2-trifluoroethoxy)-a l a-dibromo-a-chloro acetophenone with 2- 
(aminomethyl)pyridine to form 2,5-bis(2 t 2 1 2-trifIuoroethoxy)-N-(2-pyridylmethyl)- 
benzamide, and 

(b) reducing the 2,5-bis(2,2,2-trifluoroethoxy)-N-(2-pyridyImethyl)-benzamide. 

10 2. A process of claim 1 wherein step (b) is carried out by exposing the 2,5- bis(2,2,2- 
trifluoroethoxy)-N-(2-pyridyImethyl)-benzamideto hydrogen in the presence of a 
hydrogenation catalyst. 

3. A process of claim 2 wherein the catalyst is platinum-carbon. 

15 

4. A process of claim 1 wherein the 2,5-bis(2,2 J 2-trifluoroethoxy)-N-(2-piperidylmethyl)- 
benzamide is isolated as its acetate salt. 

5. 2,5-bis(2,2,2-trifluoroethoxy)-a,a«dibromo-a-chloro-acetophenone. 

20 

6. A process for the preparation of 2,5-bis(2,2,2-trifluoroethoxy)-a,a-dibromo-a-chloro 
acetophenone which comprises reacting 2,5-bis(2,2,2-trifluoroethoxy)-a-chloro 
acetophenone with bromine. 

25 7. A process of claim 6 wherein the 2 J 5-bis(2,2 J 2-trifluoroethoxy)-a-chloro acetophenone is 
prepared by reacting 1,4-di(2,2,2-trifluoroethoxy)benzene with 2-chloroacetylchloride in 
the presence of a Friedel Crafts catalyst. 

8. A process of claim 7 wherein the Friedel Crafts catalyst is aluminum chloride. 

30 

9. A process for the preparation of 2,5-bis(2 J 2,2-trifluoroethoxy)-N-(2-pyridylmethyl)- 
benzamide which comprises reacting 2,5-bis(2,2 1 2-trifluoroethoxy)-a,a-dibromo-a-chloro 
acetophenone with 2-(aminomethyl)pyridine. 

35 10. A process for preparing an aromatic carbonyl compound, which comprises (a) 
converting an cc-chloro derivative of an acetophenone compound to an <x,a-dibromo-a- 
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chloro acetophenone compound and (b) reacting the a,a-dibromo-cc-chloro acetophenone 
compound with an amine, an alcohol, a mercaptan, an amide or a carbanion-forming 
compound. 

5 11 . A process of claim 10 for preparing a benzamide which comprises reacting the a,a- 
dibromo-a-chloro acetophenone compound with a primary or secondary amine. 

12. A process of claim 10 wherein the acetophenone compound is 2,5-bis(2,2 f 2- 
trifluoroethoxyj-a^-dibromo-a-chloro acetophenone and the amine is with 2- 

10 (aminomethyl)piperidine or 2-(aminomethyl)-N-methylpiperidine. 

13. A compound of the formula 



15 wherein R, and R 2 are independently hydrogen, d-Ce-alkyl, C 3 -C 7 -cycloalkyl, C r C 6 - 
alkoxy, -N(Ci-C 6 -alkyi) 2j -S-C r C 6 -aIkyl, or phenyl, wherein the alkyl groups are 
unsubstituted or substituted by one or more halogen, hydroxy, -S-alkyl, -O-alkyl, carboxy, 
amido, or ester groups and when the Ri or R 2 substituent is phenyl it is unsubstituted or 
substituted in the phenyl ring by halogen, CrC 6 -alkyl, C 3 -C 7 -cycIoalkyl, CrCe-alkoxy, - 

20 N(C r C6-alkyl) 2 , -S-C r C 6 -alkyl, the alkyl groups of which are unsubstituted or substituted 
by one or more halogen, hydroxy, -S-alkyl, -O-aikyl, carboxy, amido, or ester groups; or Ri 
and R 2 together with the phenyl ring carbons to which they are attached form a 5-7 
member aliphatic, aromatic, heterocyclic or heteroaromatic ring. 

25 14. A compound of claim 13 wherein Ri and R 2 are independently hydrogen, C r C 4 -alkyl, 
C 3 -C7-cycloalkyl, C r C 4 -alkoxy, -N(Ci-C 4 -alkyl) 2 , or -S-C r C 4 -alkyl; wherein the alkyl groups 
are unsubstituted or substituted by one or more halogen, hydroxy, -S-alkyl, -O-alkyl, 
carboxy, amido, or ester groups. r 

30 15. A compound of claim 13 wherein Rt and R 2 are independently hydrogen, Ci-C 4 -alkyl, 
C 3 -C 7 -cycloalkyl, or C r C 4 -alkoxy wherein the alkyl groups are unsubstituted or substituted 
by one or more halogen, hydroxy, or --O-alkyl substituents. 
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16. A compound of claim 14 wherein at least one of Ri and R 2 is substituted or 
unsubstituted C r C 4 -aIkyl; substituted or unsubstituted C 3 -C7-cycloaIkyl; substituted or 
unsubstituted C r C 4 -aIkoxy; or substituted or unsubstituted -S-C r C 4 -alkyL 

5 

17. A compound of claim 14 wherein at least one of Ri and R 2 is substituted or 
unsubstituted C r C 4 -alkoxy. 

18; A compound of claim 14 wherein Ri is in the 4-position when R 2 is hydrogen, or Ri is 
10 in the 2-position and R 2 is in the 5-position when R 2 is other than hydrogen. 
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